Effects of neurotensin on the organization of activity in supraoptic nucleus cells in virgin and lactating rats.
Neurotensin increases the firing rate of supraoptic nucleus oxytocin and vasopressin neurones in vitro and induces Fos protein expression in the supraoptic nucleus in vivo. Here, we used extracellular single-unit electrophysiological recording combined with local microdialysis administration of neurotensin (1 mM at 2 micro l/min) to investigate the effects of locally applied neurotensin on the firing of oxytocin and vasopressin neurones in urethane-anaesthetized virgin and lactating rats. Neurotensin decreased the mean firing rate of oxytocin cells in virgin, but not lactating, rats. In addition, neurotensin increased the index of dispersion (a measure of the variability of firing) in virgin, but not lactating, rats. By contrast to oxytocin cells, neurotensin increased the mean firing rate of vasopressin cells in both virgin and lactating rats, but did not alter the index of dispersion. The increase in firing of phasic vasopressin cells was achieved through an increase in intraburst frequency (rather than an increase in burst duration or decrease in interburst interval), which resulted from a reduction of the spike-frequency adaptation that develops over the course of phasic bursts. Thus, neurotensin has differential effects on activity patterning in oxytocin and vasopressin cells and the effects on oxytocin cells, but not vasopressin cells, depend upon the physiological status of the animal. The increase in the variability of firing of oxytocin cells induced by neurotensin in virgin rats, but not in lactating rats, suggests that neurotensin (or other neurotransmitters/neuromodulators with similar actions) might establish conditions that predispose oxytocin cells to fire in milk-ejection bursts in lactating rats.